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(54) yCTPOfiCTB0 AAA PEMOHTA OBCAfl- 
HOtt KO/lOHHbl 

(57) l43o6peTenwe othocmtc* ic peMOHTH0-n30- 
* nHUMOHHWM pa6oTaM o6caAMWx KOrtOHH ne<p- 

rerasdBbix ck»3*mh ah» eoccTaHOD/ienna nx 
repMeTM^HOCTvi. Uenb - noouiueHne HaAexno- 
cth yciaHOBKM MeTa/i/iv*4ectcoro n/iacTwp* 
(MF1). B KOpnyce ycTpo&cxBa ycT3noe/>eHbi 
3neKTpoABwraTenbC peAy*TopoM, ruAPonacoc 
w rMApouM/iwHAp c rio/ibJM nopaineM m ujto- 
kom. riOA M n Ma Ban y Kopnyca ycTanoaneHa 
paCKatueaioma* ronoeica(Pr). B hh*h<?a h^c- 



TM KOpnycaC 803MO)KHOCTblO B3aWMOAetlCTBMP 
C MR p33MftLUeH ynOp C >K6CTK0 C8B33HHWM c 

hvim npwBOAOM ero oceeoro nepeMemennfl. 
HaA Pr pacno/io*eH AopHupyK>mwM Konyc, 

yCTaHOB/16MHblCt H3 WTOXe C B03MOXHOCtbK> 

B3anMOAeviCTBM<« c Mfl npMBOA nepeMetue- 
hmp ynopa Buno/wen a 8KAe An0c{>epeHuwanb- 
Horo nopuJHrt. ycTaHoe/ieHHoro b Kopnyce h 
o6pa3y>oiiiero c ero CTenicaMw ABe tcaMepw. 
Oahb m3 icaviep ruMpaayinMecKw cabana KaHa- 
/iom c nonoCTbio HarMeiaHMfl, a Apya» - APy- 
rwM KAH3/10M c nonocTbio ec?.cbiaaMM» 
rvmponacoca. Me>KAy coGo* K3Mepw cBflaanw 
KananoM c pacnonONcenHbiM e hcm o6peTHWM 
K/ianaHOM co lutokom. KoHyc. npoxoA* "0 MH. 
Aet|>opMMpyeT ero b um/imhaP h npi/i>kwMaeT k 
peMOHTwpyeMOw Tpy6e. riepeMeiMaeMaa 
6C/jeA 3a KonycoM PT co3Aae r Aono/inwTe/ib- 
MyK) n/iacTMMecKyfO Ae<$>opMaunio. ripw aoctw- 
xeHHH aepxHero nonoKenvta ?V cbowm 
topuom 803AetfCTByeT «a idtok icnanana, koto- 
pbirt oTKpuBfleT AocTyn pa6onew 5kha*oct* m3 
K3Mepw H3A nopujHeM no KaMany s no/ioCTb 
ecacbieanwa ruAPonacoca. Koh raKTHaa n/io- 
maA*> * yflepHCM93K)mee ycn/iwe Mfl Ma CTeHKe 
o6caAMOvi KOnOHtib* AOCTaroMHbi a"« eroyAep- 

)KaM^J>. 1 hi. 



H3o6perenne otmochtch k ycrpodcTaaM 
jxt\* peMOHTMO-H30nnuU!OHHbix pafioi oBcaA- 
hux wonoHrt He<PTer33oowx CKBaxnM c uenbK) 
BOCCTaMOB/>eHvi» nx repMeTHHKOCTM. 

Ue/ibK) M3o6peT€HHfl «B/^HeTCfl noebiuje- 
Mvte HaAe^HOCTM ycT3HOBKn Mera/i/)HMecKoro 
n/iacrwpfl. 



Ha weptoKe cxewainHHO M3o6pa>KeHO 
npeA^araeMoe ycrpo^CTBO a^» peMOHra 06- 
caAHow KO/tOMHW, npoAonbMww pa?pe3- 

B unnnKApn^ecKOM Kopnyce 1 yctportCT- 
Q3. cnycKaeMoro a c*<Ba>Knny Ha Ka6ene 2. 
pacnono^eH 3/ieKTpoflBkira7enb 3 c peAy* T o* 
pOM 4. Aeyxrmy"*eP HW * r^APOHacoc 5 c Bca- 



CbiBa»omviMU 6. HarueiaienbhbiMM 7 n peAY«- 
m^oHHWM 8 KnananaMH. .tiAPOUn™ H AP 9 c 
no/ibiM nopujneM 10 vt ujTOKOM 1 1 . An<p$epeH- 
uuantHwA nopujeHh 12, *Bna»oiuiiiHcfl npviBo- 
jxom oceaoro nepeMetueHu* ynopa 13, u 

xeCTXO C HVIM C8&33HHblW, AOPHUpyKJlUMM KO- 

Hyc 14 c noAnpy^nMeHHWMn nnaBa*omnMw 
rmaujKaMH 15. pacxaTweaioiuafl ronofiKa 16 m 
npoAOnbHO-ro^>pvipoaaMHWki MeTannuMecxuH 
n/iacrwpb 17. Pa6oswe no/iocru ruApouwnnM- 
Apa 9 m nonoro nopiunn 10 r^Apa BAMMecKn 
C8fl3aHW MexAy co6ofl no xana/iy a. xepe3 nOA- 
npyKMHeHMWM 30nOTHUK-nepexn>oH3Te/ib 18, 
KaMepa, o6p330B3HHaa cieKKaMM xopnyca h 
AH^epeHUnanbHUM noptUHeM 12, ruApaann- 
MeCKM cb«33H3 no xaH3nyJc nonocibio Harne- 
TaHwa rwApoHacoca. 

flpyra» *3Mep3, o6pa30B3HHaa crenxaMH 
Kopnyca n Au$<t > eP e,< u via/lljHb,M noptuneM. 
ruApaBnwMecKM CBA3ana c nonocrbK) Bcacwea- 
hwq ruApOHOCOca KananoM^. 

B A^VpepeMuvia/ibHOM noptune aa« cbh- 
3u ofievix KaMep awno/meM xaHan c axcwanbHO 
pacnonoxeKHWM o6paTHWM xnananoM 19 c 
BbtCTynaiom*M K3 xopnyca ujtoxom. B ucxoa- 
hom nonoxenvw K/ianaH 19 3axpbiT u pa3Aena- 
eT KdM^pbt, o6pa3osaHHvde 

A wc|)tt>epeMUManbHWM nopujneM 12 co denied- 
Mw*opnyca. BHyrpeHHfln nonocTbycTpoAcTBa 
3anonHeM3 paSoMeft xwiKOCTbio m cxoMneH- 
cwpoeaHa c BHeoiHew cxaaxuHHo* cpeAovt 
drtWrwiHUM KONineHcaTGpOM 20. Aopnupyio- 
mwii xouyc 14 m pacxarbiBaiomaR ronoBxa 16 
yCTawOBneHU M3 KOMue nonoro wroxa 1 1 . npw 
aTOM^papKaTwaawmafl ronoaxa xMHeMaTwine- 
cxn cabana c 3ne»cTpoABviraTe/ieM 3 sepe3 
T*necKonn4ecKiivi Ban 21 xopnyca. ycTanoB- 
neMHuft na qnopax xaseMvin e nonoM wroxe 1 1 , 
nopiuv.fi 10, CB«3aMMbiii C hvim Ban 22 m nnawe- 
Tap.*** peAy^Top 4. Ha eany 22 ycTanoBnen 
3KCueHTpMK 23,cnyxaiuv<& npneoAOM AByx 
n/iynxepoo rnnPOHacoca 5. 

npOAonbHo-ro4>pMpoBaMHWi^ MeTan/iMMe- 
ckh* nnactbipb 17 b TpancnopTHOM nonoxe- 
hhh pacnonoxen MexAy. T.e. yAepxusaeTca 
AopHUpytOiMMM xonycoM 14 m ynopOM 13. 

J\nn 3 axpenneHwn ycTpo&crea b xonoHHe 
oho cH36xcho ynopuwMM QjnuncaMU nnn hxo- 
P«mh (ne nOKa33Hbi). 

ycTpoiACTso pa6oTaeT cneAyK)LU>^M obpa- 

30M. 

Ha MHTepBane npoBeAenM* peMOHTHO- 
M3on«unoHNbix pa6oT no Ka6enK3 2 BKntoMaeT- 
cj» 3neKTpoABviraTe/ib 3. KOTopbiui nepe3 
3KcueHTpwK23 npuBOA^T b AewrcTBMe n/tyHxe- 
pu rviAPOHacoca 5 n oAHoapeMenHo bo Bpaiue- 
Hue Mepea B3/iu 21 m 22 paCKfiTWDatoiMyK) 
ronoBxy 16. HepBOHasanbHO xopnyc 1 npu6o- 
pa 3aflKopnoaeTc« o xonoHHe Tpy6. 3 33TeM 
p36oMao xw^ocTb no icananyJoT ruflDOHaco- 



ca nocTynaeT b kaMepy nan nn<p<|5epeHUviani>- 
hwm nopuiHeM 12 w paGoMee A^BAeHne Mepe3 
ynop l3yA6P* MQaeT npOAOnbMO-ro<ppwpoeaH- 
mwm MeTannMweckMM nnacTwpb 17. flpn 3TOM 
5 o6paTHwft icnanan 19 3dKpuT. 

riocne AOCTMxerinR HeoGxoA^MOro Aaone- 
huh noAnpyxuMeKHbi^ aonoTHitx-nepeicnK^a- 
Tenb 18 nepeMecTMTCR bhw3 ao ynopa. 
oTKp«Ba« Aocryn pa6o^e^ xwakocth no K3H3- 
10 nyanoA nopweHb 10 rMAPO^^v^APa 9. 

Z^opHnpy»Ou4MPi xonyc 14 % npoxoA« no 
nnacTupio 17, $opMnpyeT ero e mmhmhap m 
npwxMMaeT x pCMOHTupyeMOi/i Tpy6e. a ero 
nnaB3K>mne nnaiuxvi xannOpym. co3AaBan rs- 
15 paHTMposaHHbiviHaTflr. riepeMemaeMaR bcaca 
3a AopHnpywmHM xoHycoM 14 pacoTUBaKD- 
ma* ronoaxa 16 co3AaeT AononMHTenbHyra 
nnaciviHecxyto Ae4>opMaunK) nnacTwpfl 17 no 

MaKpO- H MViXpOH6pOBHOCT5?M BMyTp6hHevi 

20 'CT6HKW oScaAHOw xonOMMbi m ynposHfleT ho- 
BepxHOCTuwvi cno^ BKyipeHHew noeepynocTM 
rmacTbipp 17. Hpw AOCTuxeHWM aepxHero no- 
noxeHwn AopHMpyioiuan rono8Ka 16 cbowm 
topuom B03AewcTByeT na ujtok xnanaHa 19, 
25 xoTOpWM OTxpuBaeT AOCTyn paSo^eui x^a^ 

CTH H3 K3MepU H3A /l l/ t^ )< t ) ^P^ |-,l ^*^^ J ^ l>,Mtt, " s4 n °P' 

uiweM 12 no xanany 6 b nonocTb scacwBaHnfl 
ruAPOHacoca. 

B arOM nonoxeHiiw KOHTaxtnart nnomaAt» 
30 n yAepxMBaioiuee ycn/iwe nnacTupR 17 wa 
crreHxe o6caAHoPi koaokhw AOdaTOHHw a/i« 
eroyAepjKMBaHvm w AM<J>*epeHUwanbHbift nop- 
iueHb 12 BMeCTe c Aopnnpy»amwM KonycoM 14 
m pacxaTbieaiomefi ronoaxoPi 16nepeMecTMTCR 
35 BBepx, o6ecneswBafi no/iMbtii mx bwxoa nna 
CTbipfl 17. 

Rocne 3aoepiiienwq pa6oTbi no ycranoBxe 
nnacTbipft 17 3nexTponpMBOAOM 3 o6ecneMH- 
Baercfl ocBoGoxAenwe xopnyca npu6opa ot 

AO CTeHXM 06C3AHOd KOnOHHW M 33TeM ycTpovHCT- 

bo TpaHcnopmpyeTCH na noeepxHOCTb. 



O o p m y n a n3o6peTetin» 

YCTpOPlCTflO AAA PSMOHT3 o6caAHOM KO- 

45 aohhw, Bxni0Hax5utee xopnyc, ycTanoe/ieHHwe 
b H6M anexTponpuBOA c peAyKTopoM. rwAPO- 
hscoc m rnAPOU^ MH AP c nanbiM nopujneM \a 
ojtoxom. MeTa/i/iwsecxHM nnacTwpb. ycTanoB* 
neHHyio noA hum Ha Bany xopnyca pac>c3TUBa- 
50 K>myto ronoaxy v\ pa3MemeHHb«Pi b Huxnew 
nacTn xopnyca c BOSMOXHoCTbx) B3anMOAen- 
cTBwn c MeTa/inMMecxMM nnacrupeM ynop. o t- 
nunaioiueecR TeM. mto. c uenbK) noBWuie- 
Hvifl H3AexH0CTn ycTanOBKM MeTannvmetxoro 
55 nnacTbipa. oho cnaBxeno xecrxo cufl3aHHbiM 
c ynopOM npMBOAow ero oceeoro nepeMeme- 
HUfl m pacnonoxeHHWM hsa pacKarueaKwefl 
ronoBxowt AopnnpyK)UAi4M KOHyCOM. yCTaHOB- 

neHHUM M3 LUTOKe rHApOUWAMHApa C B03MOX- 
HOCTbK) 633HM0AewiCT8M« C M6T3AAV1 L I6C^HM 
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nnacTkJpeM. ean Kopnyca KMHeMaTHwecKn cbh- 
33h c 3neirrponpMBoaoM. npuBOA oceeoro ne- 
peMemeMMft ynopa auno/iHen b bmac 
AM4><t>epowUMa^tNoro nopwM*, ycTaHoe/ien- 
Horo b Kopnyce m b6pa3yiotuero c ero a-ema- 
mm ABe aaMepu, rwApaa/iMMeciCM caaaaHhbie 
Me>KAy Co6oh KeHa/iOM c pacno/io*eHHWM B 



Men o6paTHWM K/isnaHOM co uitokom. npu 
3tom OAMa H3 KaMep rMApaB/ivmecKw cb«33H3 
c no/iOCTbio HarneraMMji. APyra» " c no/iocTbro 
BcacwBaHUfl ruApoHacoca, a AopnupyiomMa 
Konyc yctaMOB/reH c B03MO*cHOCTbio B3auMo- 
AePiCTBK» a eepxHeM no/ioxeHUM co lutokom 
oGpaTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1 , a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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